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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 9 recites the limitation "further comprising a shaking pulse in-between the 
reset pulse and the drive pulse". Claims 1 and 4, upon which claim 9 depends, state the 
reset pulse is to be successively followed by the drive pulse. The above limitation of 
claim 9 inserts a shaking pulse between the reset pulse and the drive pulse, such that 
the reset pulse is no longer successively followed by the drive pulse. Therefore, the 
above limitation in claim 9 contradicts claims 1 and 4 upon which it depends. 

3. Claim 1 0 recites the limitation "further comprising a shaking pulse in-between the 
first mentioned reset pulse and the drive pulse". Claims 1, 4 and 6, upon which claim 10 
depends, state the first mentioned reset pulse is to be successively followed by the 
drive pulse. The above limitation of claim 10 inserts a shaking pulse between the first 
mentioned reset pulse and the drive pulse, such that the first mentioned reset pulse is 
no longer successively followed by the drive pulse. Therefore, the above limitation in 
claim 10 contradicts claims 1 and 4 upon which it depends. 
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Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-4, 1 1 , 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Katase (US Patent # 6,762,744). 

As for claims 1, 16, and 17, 
Katase teaches: 

A method for driving, and a display apparatus comprising, a drive circuit (Fig. 3) for 
driving an electrophoretic display (Fig. 1&2) having pixels (Fig. 1&2, #1 1C), the drive 
circuit comprising a driver (Fig. 3, #140A) for supplying, during an image update period 
(Fig. 28, [Pulse preceding T1-T4]) wherein the pixels are addressed to refresh an 
image displayed, a drive waveform (Fig. 28, #Xj) to an associated one of the pixels, the 
drive waveform comprising successively a first pulse (Fig. 28, Pulse preceding T1) with 
a first voltage level (Fig. 28, #+V100), and a drive pulse (Fig. 28, # Tdv, Tds, Tdb) 
having a second voltage level (Vdij, Vdsij, Vcom) to obtain a desired intermediate 
optical state of the associated one of the pixels (Fig. 28, #lij[T3]), an absolute value of 
the second voltage level being smaller than an absolute value of the first voltage level 
(Fig. 28, |+Vdij| < |+V100|). 
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As for claim 2, 
Katase teaches: 

A drive circuit as claimed in claim 1 , wherein the driver (Fig. 3, #140A) is arranged for 
supplying during the image update period (Fig. 28, [Pulse preceding T1-T4]) the drive 
waveform (Fig. 28, #Xj) wherein the first voltage level (Fig. 28, #+V100) is substantially 
constant over time. Fig. 28 shows the first signal maintaining a constant voltage level of 
+V1 00 over time until the second pulse begins at T1 . 

As for claim 3, 
Katase teaches: 

A drive circuit as claimed in claim 1 , wherein the driver (Fig. 3, #140A) is arranged for 
supplying during the image update period (Fig. 28, [Pulse preceding T1-T4]) the drive 
waveform (Fig. 28, #Xj) wherein the second voltage level (Vdij, Vdsij, Vcom) has a 
variable level being controlled to obtain the intermediate optical state (Fig. 28, Vdsij > 
Vcom > Vdij). 

As for claim 4 and 1 1 , 
Katase teaches: 
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A drive circuit as claimed in claim 1, wherein the driver (Fig. 3, #140A) is arranged for 
supplying during the image update period (Fig. 28, [Pulse preceding T1-T4]) the drive 
waveform (Fig. 28, #Xj) wherein the first pulse is a reset pulse (Abstract, lines 2-6, Fig. 
28, Pulse preceding T1) having an energy level (Fig. 28, #+V100) and a duration longer 
than required (Col. 6, lines 18-20) for changing a present optical state of the associated 
one of the pixels (Fig. 1&2, #1 1C) to one of two extreme optical states (Fig. 28, #lij[T1]). 
A reset pulse that will initialize a pixel from any starting state inherently has a duration 
longer than required. 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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5. Claims 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Katase (US Patent # 6,762,744). 

As for claims 12-15, 

Katase teaches all the limitations of claim 1 , and also teaches: 
A power supply (Col. 6, lines 53-54). 

An integrated circuit comprising the drive circuit as claimed in claim 1 (Fig. 3) 
wherein the second voltage level (Vdij, Vdsij, Vcom) is a variable level, and wherein the 
integrated circuit comprises the driver (Fig, 3, #140A) for controlling the variable level to 
obtain the desired intermediate optical state (Fig. 28, Vdsij > Vcom > Vdij). 

Katase does not teach: 

Wherein the integrated circuit comprises a power supply input (PSI) for receiving a 
power supply voltage (PSV1), the voltage level (+VM, -VM) of the first pulse (R.i, Si) 
being substantially equal to the power supply voltage (PSV1 ), a further power supply 
input (PS2) for receiving a further power supply voltage (PSV2), a level of the first 
mentioned power supply voltage (PSV1 ) being higher than a level of the further power 
supply voltage (PSV2), and wherein the integrated circuit comprises the driver (10) for 
using the first mentioned power supply voltage (PSV1 ) to generate the first pulse (Ri, Si) 
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and for using the further power supply voltage (PSV2) to generate the drive pulse (Di), 
wherein the power supply input (PSI) is arranged for receiving the power supply voltage 
(PSV1) being a voltage with the largest absolute value received by the integrated circuit. 

However, as shown above in the rejection of claim 1 of the instant application, Katase 
discloses a driver circuit and drive waveform with the same first pulse with the same first 
voltage level, and the same drive pulse with the same second voltage level as required 
above and which correspond directly to the power supply voltage (PSV1) and further 
power supply voltage (PSV2). Katase further discloses that a power supply is required 
but not shown (Col. 6, lines 53-54). While Katase is silent on the voltage output of this 
required supply, because Katase discloses all of the voltage levels required for 
operation of the driver circuit, at the time of the invention it would have been obvious to 
one of ordinary skill in the art to make the power supply required but not shown in 
Katase to output the voltage levels required for operation of the driver circuit in Katase 
and to modify the driver circuit by adding a power supply input to accept these voltage 
levels enabling a direct coupling of the power supply to the driver circuit without any 
transformers in between to maximize efficiency and minimize cost. 



6. Claims 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Katase (US Patent # 6,762,744) in view of Machida et al. (US Patent #6,753,844). 
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As for claim 5, 

Katase teaches all the limitations of claims 1 : 

However, Katase does not teach that the first pulse is a shaking pulse with an energy 
level too low to change a pixel to one of the extreme states. 

Machida et al. teaches: 

An electrophoretic display (Col. 1, lines 15-20, Fig. 2) wherein the driver (Fig. 12, #14, 
16) is arranged for supplying during the image update period (Fig. 9, Time[0-Beginning 
of 2 nd initializing drive]) the drive waveform (Fig. 9) wherein the first pulse is a shaking 
pulse (Fig. 9, First 4.5 periods of the initializing drive) comprising at least one sub-pulse 
having the first voltage level (Col. 6, lines 52-55, Col. 7, lines 24-27), and having the 
energy for changing the optical state of the associated one of the pixels (Fig. 12, #44), 
the energy being too low to change one of two extreme optical states of the associated 
one of the pixels to the other extreme optical state (Col. 6, lines 52-55). As according to 
the specification of Machida (Col. 7, lines 24-27), the first 4.5 periods of the initializing 
drive are to have a voltage less than the display drive voltage and the last negative 
pulse of the initializing drive is to have a voltage higher than the display drive voltage. 
Therefore, because both Machida et al. and the Katase are in the same field of 
endeavor, at the time of the invention it would have been obvious to one of ordinary skill 
in the art to modify the reset pulse in Katase with the fist two pulses of the initializing 
drive in Machida et al. in order to improve the contrast ratio (Col. 3, lines 18-35). 
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As for claim 6 and 8, 

Katase teaches all the limitations of claims 4: 

However, Katase does not teach a shaking pulse preceding a further reset pulse 
preceding the first reset pulse, and having a polarity opposite the first reset pulse. 

Machida et al. teaches: 

An electrophoretic display (Col. 1 , lines 15-20, Fig. 2) wherein the driver (Fig. 12, #14, 
16) is arranged for supplying during the image update period (Fig. 9, Time[0-Beginning 
of 2 nd initializing drive]) the drive waveform (Fig. 9) further comprising a shaking pulse 
(Fig. 9, First 4.5 periods of the initializing drive) preceding a further reset pulse (Fig. 9, 
Last negative pulse of the initializing drive) preceding the first mentioned reset pulse, 
and having a polarity opposite to a polarity of the first mentioned reset pulse (Fig. 9, 
V[Last negative pulse of the initializing drive] = -300). As according to the specification 
of Machida (Col. 7, lines 24-27), the first 4.5 periods of the initializing drive are to have a 
voltage less than the display drive voltage and the last negative pulse of the initializing 
drive is to have a voltage higher than the display drive voltage. 
Therefore, because both Machida et al. and the Katase are in the same field of 
endeavor, and because both disclose a reset pulse preceding a drive pulse, at the time 
of the invention It would have been obvious to place the initializing drive in Machida et 
al. before the first reset pulse in Katase, yielding a shaking pulse preceding a further 
reset pulse with an opposite from the first reset pulse polarity preceding the first reset 
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pulse, in order to retain the benefits of the first reset pulse while still improving the 
contrast ratio (OCol. 3, lines 18-35). 

As for claim 7, 

Katase teaches all the limitations of claims 4: 

However, Katase does not teach a shaking pulse preceding the reset pulse. 
Machida et al. teaches: 

An electrophoretic display (Col. 1, lines 15-20, Fig. 2) wherein the driver (Fig. 12, #14, 
16) is arranged for supplying during the image update period (Fig. 9, Time[0-Beginning 
of 2 nd initializing drive]) the drive waveform (Fig. 9) further comprising a shaking pulse 
(Fig. 9, First 4.5 periods of the initializing drive) preceding a reset pulse (Fig. 9, Last 
negative pulse of the initializing drive). As according to the specification of Machida 
(Col. 7, lines 24-27), the first 4.5 periods of the initializing drive are to have a voltage 
less than the display drive voltage and the last negative pulse of the initializing drive is 
to have a voltage higher than the display drive voltage. 
Therefore, because both Machida et al. and the Katase are in the same field of 
endeavor, and because both disclose a reset pulse preceding a drive pulse, at the time 
of the invention It would have been obvious to place first 4.5 periods of the initializing 
drive in Machida et al. before the reset pulse in Katase in order to retain the benefits of 
the reset pulse while still improving the contrast ratio (Col. 3, lines 18-35). 
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7. Claims 5, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Katase (US Patent # 6,762,744) in view of Erhart et al. (US Patent #6,201 ,522). 

As for claims 5 and 7, 

Katase teaches all the limitations of claim 1 : 

However, Katase does not teach that the first pulse is a shaking pulse with an energy 
level too low to change a pixel to one of the extreme states. 

Erhart et al. teaches: 

A power saving drive circuit for a flat panel display (Col. 1, lines 15-20, Fig. 2) wherein 
the driver (Fig. 2, #28, 33) is arranged for supplying during the image update period 
(Col.1, lines 40-48) the drive waveform (Fig. 5, Voltage on column 2) wherein the first 
pulse is a shaking pulse (Fig. 5, Voltage on column 2[t0-t1]) comprising at least one 
sub-pulse having the first voltage level (Fig. 5, Median bias), and having the energy for 
changing the optical state of the associated one of the pixels (Fig, 2, Intersection of R1 
& C1 ), the energy being too low to change one of two extreme optical states of the 
associated one of the pixels to the other extreme optical state (Col. 5, lines 63-66). 
Therefore, because both Erhart et al. and the Katase are in the same field of endeavor, 
at the time of the invention it would have been obvious to one of ordinary skill in the art 
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to modify the first pulse in Katase with the pulse in Erhart et al. in order to save power 
and make the display more efficient. 

It would further have been obvious to place the pulse in Erhart before the reset pulse in 
Katase in order to retain the benefits of the reset pulse while still saving power. 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Nomura et. al. (US Patent #6,236,385) discloses a LCD driving method. 

Albert et. al. (US Patent #6,249,271) discloses an electrophoretic display. 

Kuijk (US Patent #5,151,691) discloses a display driving method. 

Disanto et. al. (US Patent #5,412,398) discloses an electrophoretic display and power 

supply. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert E. Carter whose telephone number is 571-270- 
3006. The examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on 571-272-7331. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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